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(54) CMOS CRYSTAL OSCILLATION CIRCUIT 

(57)Abstract: 

PURPOSE: To provide the CMOS crystal oscillation circuit whose circuit 
integration is attained with high accuracy and having a stop function of the 
oscillation. 

CONSTITUTION: A crystal oscillator H and a feedback resistor R of a 
crystal oscillator 31 are connected in parallel and both of parallel connecting 
points are connected to a low potential side power supply via each capacitor 
C. A CMOS inverter circuit 32 is an amplifier circuit for a crystal oscillation 
circuit by connecting both terminals of the crystal oscillator H between its 
input and output terminal. Control signals &phiv;, inverse of &phiv; from a 
control circuit 25 are inputted to transmission gates 21, 23 and gates of 
MOS transistors(TRs) 22, 24, and when the oscillation is made, the 
transmission gates 21, 23 are turned on and MOS TRs 22, 24 are turned off. 
When the oscillation is stopped, the transmission gates 21, 23 are turned off 
and the MOS TRs 22, 24 are turned on. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The crystal oscillator which connected the crystal oscillator (H) and the feedback resister (R) 
to juxtaposition, and connected the both ends to the low voltage side power source through each 
capacitor (C) (31), It is. the CMOS ridge oscillator which consists of the CMOS inverter circuit (32) as 
an amplifying circuit for ridge oscillators which performs oscillation actuation by connecting the both 
ends of said crystal oscillator (H) between input/output terminals — The 1st switch switch off when it 
connects between the input terminal of said CMOS inverter circuit (32), and the end of said crystal 
oscillator (H), it turns on when performing oscillation actuation, and suspending oscillation actuation, The 
2nd switch switch on when it connects between the input terminal of said CMOS inverter circuit (32), a 
low voltage side power source, or a high potential side power source (VDD), it turns off when performing 
oscillation actuation, and suspending oscillation actuation, The 3rd switch switch off when it connects 
between the output terminal of said CMOS inverter circuit (32), and the other end of said crystal 
oscillator (H), it turns on when performing oscillation actuation, and suspending oscillation actuation, The 
CMOS ridge oscillator characterized by having the 4th switch switch on when it connects between the 
output terminal of said CMOS inverter circuit (32), a low voltage side power source, or a high potential 
side power source (VDD), it turns off when performing oscillation actuation, and suspending oscillation 
actuation. 

[Claim 2] Said the 1st and 3 switch consists of transmission gates (21 23). Said the 2nd and 4 switch 
consists of MOS transistors (22 24). The control signal (phi, Bar phi) from a control circuit (25) is 
inputted into the transmission gate (21 23) and each gate of an MOS transistor (22 24). When performing 
oscillation actuation, while making a transmission gate (21 23) into an ON state, an MOS transistor (22 
24) is made into an OFF state. It is the CMOS ridge oscillator according to claim 1 characterized by 
making an MOS transistor (22 24) into an ON state while making a transmission gate (21 23) into an OFF 
state, when suspending oscillation actuation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ridge oscillator which used the CMOS inverter 
circuit as an amplifying circuit for ridge oscillators. 

[0002] In recent years, in addition to highly-precise-izing and high integration, the stop function of 
oscillation actuation is demanded in the ridge oscillator prepared in semiconductor integrated circuit 
equipment. 
[0003] 

[Description of the Prior Art] Conventionally, the crystal oscillator 31 as an external device consists of 
a crystal oscillator H, a feedback resister R, and two capacitors C, as shown in drawing 2 . That is, a 
crystal oscillator H and a feedback resister R are connected to juxtaposition, and the both ends are 
connected to both the output terminals of a crystal oscillator 31 while connecting with a low voltage 
side power source through each capacitor C. 

[0004] And the ridge oscillator 33 is constituted by connecting both the output terminals of a crystal 
oscillator 31 to the input terminal and output terminal of the CMOS inverter circuit 32 as an amplifying 
circuit for ridge oscillators in which it is prepared by interior equipment. Namely, a ridge oscillator 33 
amplifies the oscillation signal outputted from a crystal oscillator 31 by the inverter circuit 32, and is 
outputting it to the internal circuitry. 

[0005] By the way, in the ridge oscillator 33 shown in drawing 2 , oscillation actuation cannot be 
suspended to arbitration. Then, the ridge oscillator 35 which used NAND circuit 34 instead of the 
inverter circuit 32 as shown in drawing 3 is used to suspend oscillation actuation to arbitration. That is, 
one input terminal of NAND circuit 34 is connected to the output terminal of a crystal oscillator 31, and 
the control signal of H level or L level is inputted into the input terminal of another side of NAND circuit 
34 from the control circuit (illustration abbreviation). Therefore, the ridge oscillator 35 performed 
oscillation actuation, when the control signal of H level was inputted, and when the control signal of L 
level is inputted, it has suspended oscillation actuation. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the inverter circuit 32 of a ridge oscillator 33 
consists of P channel MOS transistor 41 and an N-channel metal oxide semiconductor transistor 42, as 
shown in drawing 4 . Moreover, NAND circuit 34 of a ridge oscillator 35 consists of P channel MOS 
transistors 51 and 52 and N-channel metal oxide semiconductor transistors 53 and 54, as shown in 
drawing 5 , and the control signal is inputted into each gate of P channel MOS transistor 52 and the N- 
channel metal oxide semiconductor transistor 54. In addition, load-carrying capacity COUT It is a 
synthetic capacity of the input capacitance of an internal circuitry, and the capacity of a crystal 
oscillator 31. Therefore, load-carrying capacity COUT in an inverter circuit 32 and NAND circuit 34 It 
becomes equal. 

[0007] The working speed of an inverter circuit 32 and NAND circuit 34 is the time constant tau 1 in an 
output wave which starts. And time constant tau 2 of falling It is determined and is a time constant tau 
1 and tau 2. A working speed becomes quick, so that it is small, if on resistance between "R01", a gland, 
and output Rhine is set to "R02" for the on resistance between the high potential side power source 
VDD and output Rhine here — each time constant tau 1 and tau 2 It comes to be shown in a formula (1) 
and (2). 

[0008] taul =R01 and COUT .... (1) 
tau2 =R02 and COUT .... (2) 

Since the control signal of H level is inputted into NAND circuit 34 while the ridge oscillator 35 is 
performing oscillation actuation, P channel MOS transistor 52 is an OFF state. Therefore, the on 
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resistance R01 in NAND circuit 34 becomes equal to the on resistance of P channel MOS transistor 51. 
Moreover, the on resistance ROI in an inverter circuit 32 becomes equal to the on resistance of P 
channel MOS transistor 41. In addition, the on resistance of an MOS transistor is proportional to the 
inverse number of transistor size. Therefore, time constant tau 1 of NAND circuit 34 and an inverter 
circuit 32 What is necessary is to make it equal, namely, just to make equal transistor size of P channel 
MOS transistor 41 and P channel MOS transistor 51, in order to make the same the working speed of 
the standup of NAND circuit 34 and an inverter circuit 32. 

[0009] Moreover, the on resistance R02 in an inverter circuit 32 becomes equal to the on resistance of 
the N-channel metal oxide semiconductor transistor 42. On the other hand, the on resistance R02 in 
NAND circuit 34 becomes equal to the sum of each on resistance of the N-channel metal oxide 
semiconductor transistors 53 and 54. Therefore, time constant tau 2 of NAND circuit 34 and an inverter 
circuit 32 It is made equal, namely, in order to make the same the working speed of falling of NAND 
circuit 34 and an inverter circuit 32, the sum of the inverse number of each transistor size of the N- 
channel metal oxide semiconductor transistors 53 and 54 and the inverse number of the transistor size 
of the N-channel metal oxide semiconductor transistor 42 must be made equal. That is, it is each 
transistor size of the N-channel metal oxide semiconductor transistors 42, 53, and 54, "W42" "W53", A 
formula (3) will be realized if "W54." 
[0010] 1/W42=1/W53+1/W54 .... (3) 

Thus, NAND circuit 34 must be larger than the transistor size of the N-channel metal oxide 
semiconductor transistor 42 in each transistor size of the N-channel metal oxide semiconductor 
transistors 53 and 54, after making equal transistor size of P channel MOS transistor 51 and P channel 
MOS transistor 41, in order to have made the working speed the same in the top with many element 
numbers compared with the inverter circuit 32. Therefore, compared with the ridge oscillator 33 which 
uses an inverter circuit 32, the occupancy area on a semi-conductor substrate becomes large, and the 
ridge oscillator 35 using NAND circuit 34 as an amplifying circuit for ridge oscillators has the problem 
that high integration is difficult, when a working speed (or clock frequency) is made the same. 
[001 1] Moreover, the duty ratio of an inverter circuit 32 and NAND circuit 34 is each time constant tau 
1 and a time constant tau 2. A ratio is determined. That is, a duty ratio is determined by the ratio of 
each on resistance R01 and R02 as shown in a formula (1) and (2). 

[0012] Therefore, the duty ratio in an inverter circuit 32 becomes equal to the ratio of the on resistance 
of P channel MOS transistor 41, and the on resistance of the N-channel metal oxide semiconductor 
transistor 42. On the other hand, the duty ratio in NAND circuit 34 becomes equal to the ratio of the 
sum of the on resistance of P channel MOS transistor 51, and each on resistance of the N-channel 
metal oxide semiconductor transistors 53 and 54. 

[0013] if mobility is set to "beta" and "VG" and a threshold electrical potential difference are set to 
"VTH" for gate voltage here — on resistance RO of an MOS transistor It comes to be shown in a 
formula (4). 

RO =1/[beta (VG-VTH)] .... (4) 

In two or more MOS transistors, it is difficult on manufacture to make the same mobility beta and the 

threshold electrical potential difference VTH. Therefore, compared with doubling the ratio of each on 

resistance of P channel MOS transistor 41 and the N-channel metal oxide semiconductor transistor 42 

in an inverter circuit 32, it becomes difficult far on manufacture to double the ratio of the sum of the on 

resistance of P channel MOS transistor 51 and each on resistance of the N-channel metal oxide 

semiconductor transistors 53 and 54 in NAND circuit 34. That is, for NAND circuit 34, it compares with 

an inverter circuit 32 and a manufacture top duty ratio is variation and a cone. 

[0014] Therefore, the ridge oscillator 35 using NAND circuit 34 as an amplifying circuit for ridge 

oscillators has the problem that oscillation precision becomes low by the variation in the duty ratio on 

manufacture, compared with the ridge oscillator 33 which uses an inverter circuit 32. 

[0015] Made in order that this invention may solve the above-mentioned trouble, the purpose has the 
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stop function of oscillation actuation, and is to offer a CMOS ridge oscillator that it can be integrated 

highly and highly precise. 

[0016] 

[Means for Solving the Problem] The crystal oscillator connected the crystal oscillator and the feedback 
resister to juxtaposition, and has connected the both ends to a low voltage side power source through 
each capacitor. The CMOS inverter circuit which is an amplifying circuit for ridge oscillators performs 
oscillation actuation by connecting the both ends of the crystal oscillator between input/output 
terminals. 

[0017] It connects between the input terminal of said CMOS inverter circuit, and the end of said crystal 
oscillator, and the 1st switch is turned off when it turns on when performing oscillation actuation, and 
suspending oscillation actuation. 

[0018] It connects between the input terminal of said CMOS inverter circuit, a low voltage side power 
source, or a high potential side power source, and the 2nd switch is turned on when it turns off when 
performing oscillation actuation, and suspending oscillation actuation. 

[0019] It connects between the output terminal of said CMOS inverter circuit, and the other end of said 
crystal oscillator, and the 3rd switch is turned off when it turns on when performing oscillation actuation, 
and suspending oscillation actuation. 

[0020] It connects between the output terminal of said CMOS inverter circuit, a low voltage side power 
source, or a high potential side power source, and the 4th switch is turned on when it turns off when 
performing oscillation actuation, and suspending oscillation actuation. 
[0021] 

[Function] When performing oscillation actuation, the 1 st and 3rd switches are made to turn on, and the 
2nd and 4th switches are made to turn off. Therefore, the input/output terminal of a CMOS inverter 
circuit is intercepted from a low voltage side power source or a high potential side power source, and 
performs oscillation actuation while connecting with a crystal oscillator. 

[0022] Moreover, when suspending oscillation actuation, the 1st and 3rd switches are made to turn off, 
and the 2nd and 4th switches are made to turn on. Therefore, the input/output terminal of a CMOS 
inverter circuit is intercepted from a crystal oscillator while connecting with a low voltage side power 
source or a high potential side power source, and it suspends oscillation actuation, without being in an 
opening condition and malfunctioning. 

[0023] Thus, the CMOS Xtal oscillation with the stop function of oscillation actuation is realizable with a 

small number four of switches. 

[0024] 

[Example] Hereafter, one example which materialized this invention is explained according to drawing 1 . 
In addition, in this example, about the same configuration as drawing 2 and the conventional example 
shown in 4, a sign is made equal, and the detailed explanation is omitted. 

[0025] The input terminal of an inverter circuit 32 is connected to the gland through the N-channel 
metal oxide semiconductor transistor 22 of ** as the 2nd switch while connecting with one output 
terminal of a crystal oscillator 31 through the transmission gate 21 as the 1st switch. Moreover, the 
output terminal of an inverter circuit 32 is connected to the gland through the N-channel metal oxide 
semiconductor transistor 24 as the 4th switch while connecting with the output terminal of another side 
of a crystal oscillator 31 through the transmission gate 23 as the 3rd switch. 

[0026] A control circuit 25 outputs the control signal bar phi which is the reversal signal of a control 
signal phi through inverter circuits 26 and 27 while outputting the control signal phi of H level or L level 
through the inverter circuit 26 as a buffer. The control signal phi is inputted into the gate of the N 
channel each MOS transistor which constitutes each transmission gates 21 and 23. Moreover, the 
control signal bar phi is inputted into the gate of N channel each MOS transistors 22 and 24 while it is 
inputted into the gate of the P channel each MOS transistor which constitutes each transmission gates 
21 and 23. 
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[0027] Next, actuation of the amplifying circuit for ridge oscillators constituted as mentioned above is 
explained. If the control signal phi of H level is outputted from an inverter circuit 26, from an inverter 
circuit 27, the control signal bar phi of L level will be outputted. Then, both the transmission gates 21 
and 23 are turned on and turn off both the N-channel metal oxide semiconductor transistor. Therefore, 
the input/output terminal of an inverter circuit 32 is intercepted from a gland while connecting with the 
output terminal of a crystal oscillator 31, and it performs oscillation actuation like the conventional 
example. In addition, since the on resistance of transmission gates 21 and 23 is small enough compared 
with the feedback resister R of a crystal oscillator 31, it does not affect oscillation actuation. Moreover, 
regardless of the level of a signal, since the signal propagation property of transmission gates 21 and 23 
is good, it can perform stable oscillation actuation. 

[0028] Moreover, if the control signal phi of L level is outputted from an inverter circuit 26, from an 
inverter circuit 27, the control signal bar phi of H level will be outputted. Then, both the transmission 
gates 21 and 23 are turned off and turn on both the N-channel metal oxide semiconductor transistors 
22 and 24. Therefore, the input/output terminal of an inverter circuit 32 is intercepted from the output 
terminal of a crystal oscillator 31 while connecting with a gland, and it suspends oscillation actuation, 
without being in an opening condition and malfunctioning. 

[0029] Thus, in the amplifying circuit for ridge oscillators of this example, oscillation actuation can be 
suspended to arbitration with the control signal phi outputted from a control circuit, and Bar phi. 
Moreover, by a working speed being quicker than NAND circuit 34, and being able to take high clock 
frequency upwards, if an inverter circuit 32 has the same occupancy area on a semi-conductor 
substrate, if the working speed (clock frequency) same since it is small compared with each MOS 
transistors 51-54 which constitute NAND circuit 34 as the ridge oscillator 35 of the conventional 
example using NAND circuit 34 is sufficient as each transistor size of transmission gates 21 and 23 and 
the N-channel metal oxide semiconductor transistors 22 and 24, by this example, high integration will 
become possible. Furthermore, as for an inverter circuit 32, for a pile reason, compared with NAND 
circuit 34, a manufacture top duty ratio can make oscillation precision high at variation compared with 
the ridge oscillator 35 of the conventional example by this example. 

[0030] In addition, this invention is not limited to the above-mentioned example, and you may make it 
connect the input/output terminal of an inverter circuit 32 to the high potential side power source VDD 
through P channel MOS transistors 22 and 24, respectively. In this case, like the above-mentioned 
example, the input/output terminal of an inverter circuit 32 will be in an opening condition, and will not 
malfunction. 

[0031] In addition, a feedback resister R may be formed in interior equipment. 
[0032] 

[Effect of the Invention] As explained in full detail above, according to this invention, it has the stop 
function of oscillation actuation, and there is outstanding effectiveness which can offer a CMOS ridge 
oscillator that it can be integrated highly and highly precise. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the amplifying circuit for CMOS ridge oscillators of one example 
which materialized this invention. 

[Drawing 2] It is the circuit diagram of the amplifying circuit for CMOS ridge oscillators of the 
conventional example. 

[Drawing 3] It is the circuit diagram of the amplifying circuit for CMOS ridge oscillators of the 
conventional example. 

[Drawing 4] It is the circuit diagram of an inverter circuit 32. 
[Drawing 5] It is the circuit diagram of NAND circuit 34. 
[Description of Notations] 
H Crystal oscillator 
R Feedback resister 
C Capacitor 

31 Crystal Oscillator 

32 CMOS Inverter Circuit 

21 Transmission Gate as 1st Switch 

22 N-channel Metal Oxide Semiconductor Transistor as 2nd Switch 

23 Transmission Gate as 3rd Switch 

24 N-channel Metal Oxide Semiconductor Transistor as 4th Switch 
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[Procedure revision] 

[Filing Date] October 30, Heisei 10 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the CMOS ridge oscillator by which the both ends of this feedback resister (R) are 
connected to a low voltage side power source through a capacitor (C), respectively while a crystal 
oscillator (H), a feedback resister (R), and a CMOS inverter circuit (32) are connected to juxtaposition, 
The 1st switch inserted in the preceding paragraph of said CMOS inverter circuit (32) (21), 
The 2nd switch inserted between the input of said CMOS inverter circuit (32), the low voltage side 
power source, or the high potential side power source (22), 

The 3rd switch inserted in the latter part of said CMOS inverter circuit (32) (23), 

The CMOS ridge oscillator characterized by having the 4th switch (24) inserted between the output of 
said CMOS inverter circuit (32), the low voltage side power source, or the high potential side power 
source. 

[Claim 2] The CMOS ridge oscillator according to claim 1 characterized by carrying out on-off control of 
said each 1st-4th switch (21-24) with the control signal which a control circuit (25) outputs. 
[Claim 3] Said 1st and 3rd switches (21 23) are turned on when performing oscillation actuation, and 
when suspending oscillation actuation, it turns off, 

The CMOS ridge oscillator according to claim 1 or 2 characterized by turning on when said 2nd and 4th 
switches (22 24) are turned off when performing oscillation actuation, and suspending oscillation 
actuation. 

[Claim 4] A CMOS ridge oscillator given in claim 1 characterized by constituting said 1st and 3rd 
switches (21 23) from a transmission gate, respectively thru/or any 1 term of 3. 

[Claim 5] A CMOS ridge oscillator given in claim 1 characterized by preparing said feedback resister (R) 

in interior equipment thru/or any 1 term of 4. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 6 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0016] 

[Means for Solving the Problem] While a crystal oscillator, a feedback resister, and a CMOS inverter 
circuit are connected to juxtaposition, as for a CMOS ridge oscillator, the both ends of this feedback 
resister are connected to a low voltage side power source through a capacitor, respectively. The 1st 
switch is inserted in the preceding paragraph of said CMOS inverter circuit. The 2nd' switch is inserted 
between the input of said CMOS inverter circuit, a low voltage side power source, or a high potential 
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side power source. The 3rd switch is inserted in the latter part of said CMOS inverter circuit. The 4th 

switch is inserted between the output of said CMOS inverter circuit, a low voltage side power source, or 

a high potential side power source. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Deletion 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Deletion 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Deletion 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Deletion 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021] 

[Function] If the 2nd and 4th switches are made to turn off while making the 1st and 3rd switches turn 

on, the input/output terminal of a CMOS inverter circuit will be intercepted from a low voltage side 

power source or a high potential side power source while connecting with a crystal oscillator, and 

oscillation actuation will be performed. Moreover, if the 2nd and 4th switches are made to turn on while 

making the 1st and 3rd switches turn off, while the input terminal of a CMOS inverter circuit is 

connected to a low voltage side power source or a high potential side power source, it is intercepted 

from a crystal oscillator, and oscillation actuation will be suspended, without being in an opening 

condition and malfunctioning. Thus, a CMOS ridge oscillator with the stop function of oscillation 

actuation is realizable with a small number four of switches. <BR> [Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0022 

[Method of Amendment] Deletion 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Deletion 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 0025 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0025] The input terminal of an inverter circuit 32 is connected to the low voltage side power source 
(gland) through the N-channel metal oxide semiconductor transistor 22 as the 2nd switch while 
connecting with one output terminal of a crystal oscillator 31 through the transmission gate 21 as the 
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• 1st switch. Moreover, the output terminal of an inverter circuit 32 is connected to the output terminal of 
another side of a crystal oscillator 31 through the transmission gate 23 as the 3rd switch. Furthermore, 
the output terminal of another side of a crystal oscillator 31 is connected to the low voltage side power 
source (gland) through the N-channel metal oxide semiconductor transistor 24 as the 4th switch. 
[Procedure amendment 11] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0027] Next, actuation of the amplifying circuit for ridge oscillators constituted as mentioned above is 
explained. If the control signal phi of H level is outputted from an inverter circuit 26, from an inverter 
circuit 27, the control signal bar phi of L level will be outputted. Then, both the transmission gates 21 
and 23 are turned on and turn off both the N-channel metal oxide semiconductor transistors 22 and 24. 
Therefore, the input/output terminal of an inverter circuit 32 is intercepted from a gland while 
connecting with the output terminal of a crystal oscillator 31, and it performs oscillation actuation like 
the conventional example. In addition, since the on resistance of transmission gates 21 and 23 is small 
enough compared with the feedback resister R of a crystal oscillator 31, it does not affect oscillation 
actuation. Moreover, regardless of the level of a signal, since the signal propagation property of 
transmission gates 21 and 23 is good, it can perform stable oscillation actuation. 
[Procedure amendment 12] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0028 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0028] Moreover, if the control signal phi of L level is outputted from an inverter circuit 26, from an 

inverter circuit 27, the control signal bar phi of H level will be outputted. Then, both the transmission 

gates 21 and 23 are turned off and turn on both the N-channel metal oxide semiconductor transistors 

22 and 24. Therefore, the input terminal of an inverter circuit 32 is intercepted from the output terminal 

of a crystal oscillator 31 while connecting with a gland, and it suspends oscillation actuation, without 

being in an opening condition and malfunctioning. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0030 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0030] In addition, this invention is not limited to the above-mentioned example, and you may make it 
connect the input/output terminal of an inverter circuit 32 to the high potential side power source VDD 
through P channel MOS transistors 22 and 24, respectively. In this case, like the above-mentioned 
example, the input terminal of an inverter circuit 32 is connected to the high potential side power source 
VDD, and it will be in an opening condition and will not malfunction. 
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